The dramatic increase of internet users and development of new high volume internet applications has a profound impact on design of next generation passive optical network (NG-PON). Today, most of the available networks are quite busy networks and as the number of nodes increases in the network, the communication over the network also increases. A reliable end packet delivery is always one of the basic requirements of a user as well as network. When the data is transferred over the network there are many major causes that can result packet loss, such as congestion over the network. Any kind of active or the passive attack over the network can make packet loss while transferring the data and also, heavy traffic over any network gives the problems like congestion, degradation in throughput. The Passive Optical Network (PON) and Gigabit Passive Optical Network (GPON) resolve most of the above defined problem. As it provide such a large bandwidth that it will never gives efficiency problem in a network. PON also resolve the bottleneck problem along with delay analysis over bottleneck congested network.
Introduction
While in recent years the telecommunications back-bone has experienced substantial growth, little has changed in the access-network. The tremendous growth of internet traffic has accentuated the aggravating lag of access network capacity. A new technology is required; one that is inexpensive, simple, scalable and capable of delivering bundled voice, data and video service to an end-user subscriber over a single network [1] .The smallest growth in the copper wire access -technology has been outpaced by the explosive growth of the internet traffic and the unprecedented levels of network capacity offered by backbone networks. Service providers are challenged with deploying access solutions that are scalable, fast and cost effective to ensure their competitive positions. Passive Optical Network (PON) technology can address these needs through the use of optical fiber in place of traditional copper wire.
Passive Optical Network
Typically a PON consists of Optical Line Terminating Unit (OLT) and Optical Network Unit (ONU), and passive optical splitters/combiners. Optical Line Terminating Unit (OLT) is the main element of network and is usually placed in the Local Exchange. It is the network element with PON line card, basically an aggregation switch. It works as an interface between core network and PON network. Optical Network Unit (ONU) serves as an interface to the network and is deployed at customer premises. It provides several interfaces for accessing triple play services and in the upper side it connects with the OLT via optical splitter [2] . Optical Splitter is a passive device with single input and multiple outputs. Optical power at input is split evenly between outputs. Not only signal travels from input to the outputs, signal can also travel from the output to the input. Splitters can be placed anywhere in between CO and Subscriber premises. It is used to connect an optical port of OLT with multiple subscribers. It is called a passive network because there is no active element in the signal path from Central Office (CO) to the subscriber.
In the downstream direction (toward user), it is like a broadcast signal, every ONU will receive the transmitted signal by OLT-but it will filter the signal destined for it by checking the destination address in the Medium Access Control (MAC). In the upstream direction (toward CO), it is a point-to-point (P2P) communication. Due to the directional properties of passive optical combiner in the upstream path, transmission from any ONU will reach only to the OLT and it will not be received by any other ONUs. A typical PON configuration is depicted in Figure 1 . Several topologies have been employed for access networks, including tree, tree and branch, ring, and bus. Deploying PONs in access network will have several advantages:
1. Higher bandwidth is available due to more fiber optic penetration. 2. No need for active elements in the optical signal path between central office and customer premises, minimizing the maintenance and operation costs.
3. End-to-End transparency, more bit rate scalability and providing higher bit rates upgrades, less processing. 4. PON access networks are not affected by electrical noise producing sources.
Related Work
In this section we briefly review the related work on the analysis of passive optical network. Only a few existing studies have attempted to analyze various aspects of PON. Frank Aurzada et. al. [3] , performed a work on probabilistic analysis of the capacity (maximum mean packet throughput) and packet delay of sub networks that can be used to form NG-PONs. The analysis can cover a wide range of NG-PONs through taking the minimum capacity of the sub networks forming the NG-PON and weighing the packet delays of the sub networks.
In Zhuxiu Yuan et al. [5] , consider the real time services over on-demand routing protocols in ad hoc networks, where the network topology is highly dynamic and time varying due to node mobility. To reduce the end-to-end delay, author proposed two efficient routing protocols: MSR (Multipath Source Routing) and RSR (Redundant Source Routing) in his previous work. The author also propose a new on demand routing protocol RMSR (Redundant Multipath Source Routing) and show the performance of RMSR, which is an extension of MSR and RSR.
Lakshminarayana Padhi et al. [6] , investigate the design and performance of multi-path routing in optical wavelength division multiplexed (WDM) networks that support traffic grooming. In this paper, author also considers mechanisms for splitting a connection request while maintaining the differential delay constraint. In particular, author study two schemes: even splitting of connection bandwidth among the constituent sub paths; and uneven splitting of connection bandwidth. The work also considers sub-paths that are not necessarily linkdisjoint.
V. Parthasarathy et al. [7] , a novel method for routing and switching in optical IP networks has been proposed and simulated the performance analysis of the optical flow routing based on the novel approaches. The Flow Discard (FD) and Early Flow Discard (EFD) approach have been studied extensively to get higher though-put at the receiving end. We have achieved a remarkable improvement by these novel techniques. The author also studied the wave length conversion process in the fixed and variable flow discard and early flow discard for the improvement of the through-put.
Guy Weichenberg et al. [8] , present a sensible scheduling algorithm for inter-metropolitan area-network (inter-MAN) OFS communication. [10] , analyze the Erlang capacity of a code division multiple-access system supporting voice and delay-tolerant data services. The novelty here is to consider the characteristic of delay-tolerant traffic in terms of a delay confidence. The delay confidence is defined as the probability that a new data call is accepted within the maximum tolerable delay without being blocked. In this case, the Erlang capacity is confined not only by the required blocking probability of voice call but also by the required delay confidence of data call. For the performance analysis, author develop a 2-D Markov model, which is based on the First-Come-First-Serve service discipline, and further present a numerical procedure to analyze the Erlang capacity.
Zhang Yan et al. [11] , analyze the capacity of delay sensitive services in forward link of TDMA system when multiuser packet (MUP) is used. A new transmission strategy based on two buffers is proposed to meet the stringent quality of service (QoS) requirement and also employ a throughput optimal scheduler in a constrained delay boundary to achieve a good balance between throughput and latency. The delay boundary is defined as the longest time a packet may experience, including waiting time in a buffer and transmission time over the air interface.
Ali Nouroozifar et al. [12] , studies varieties of access methods to increase the offered potential transport capacity of passive optical networks (PONs). With the emergence of Ethernet as the convergence layer in access networks, Ethernet PON (EPON) has evolved. Ethernet Passive Optical Network solves the bottleneck issue of access networks and adaptability of carrying Ethernet frames from subscriber to service provider and then the author propose a delay-based provisioning algorithm to be able to offer differentiated services and QoS in EPON.
Fei Xue et al. [13] , investigates code assignment and transmission scheduling schemes for code-limited optical code division multiple access (O-CDMA) networks, where the number of nodes exceeds the number of codes.
The author also present an architectural design of a coordinated access scheme based on a centralized gatedpolling controller, and evaluates its performance in terms of scheduling delays and achievable throughputs. In particular, this paper proposes a list-scheduling algorithm for code assignment and analyzes its near-optimal performance.
Junxia ZHANG et al. [14] , performed a work on capacity analysis for an ad hoc network supporting delaysensitive traffic. In contrast, most previous capacity analysis work focused on ad hoc networks carrying delaytolerant traffic and improved the network capacity at the expense of increased transmission delay. In this paper, ad hoc networks are modeled with adjacency matrices. Based on these adjacency matrices, we design two efficient algorithms, MSDA and CSDA, to derive the capacity of the ad hoc networks carrying delay-sensitive traffic through a sequence of matrix operations.
C. John McCann et al. [15] , describes a capacity analysis and planning tool developed for large-scale packetswitched wireless networks. The tool uses a novel technique to analyze and evaluate the different phases of the network topology in a rapid and robust matter. Analysis of the network topology identifies Links where congestion is likely to occur and links that are underutilized.
Aimin Huang et al. [16] , performed a work on the dramatic increase of Internet users and the development of new high volume Internet applications has a profound impact on the design of next generation optical network (NGON) architectures. In order to cope with the immense diversity of applications and traffic volume, highly dynamic optical net work will be needed. Nortel Networks, proposed one kind of NGON architecture, known as Peta Web. Peta Web is based on a star topology, formed by an adaptive core and edge switches, which can accommodate traffic fluctuations by periodically reconfiguring the optical channels.
Conclusion
In this paper we have been studied that Passive Optical Network (PON) resolves problem like congestion and degradation in throughput which occurs when data is transferred over network. PON also resolves the bottleneck problem along with delay analysis over congested network. Due to use of passive components, PON is more costeffective, simple and capable of delivering voice, video and data services to subscriber over a single network.
